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OUTLINES,  &c. 


INTRODUCTION. 

TILITY  of  NATURAL  PHILOSOPHY. 


The  pleafure  it  affords  to  the  mind.  Philo- 
fophy  favorable  to  true  religion.  The  Utility  of  its 
various  branches  pointed  out ; particularly,  Optics, 
Aftronomy,  Hydroftatics,  Chemiftry,  Ele«ftricity, 
Magnetifm,  and  the  philofophy  of  living  matter. 
Neceffity  of  a knowledge  of  Natural  Philofophy  to 
thofe  who  ftudy  medicine.  A view  of  the  caufes 
which  have  retarded  the  progrefs  of  Philofophy. 
Obfervations  on  Newton’s  rules  for  philofophizing. 
Of  the  nature  and  extent  of  human  knowledge. 
Demonftration.  Analogy.  Of  the  nature  of  caufe 
and  effect. 


SECT . /. 
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OUTLINES  OF  A 
SECT  I. 


Divifion  of  the  material  world.  Mechanical 
philosophy.  Chemiftry.  Phifiology. 

Of  matter— its  properties,  viz.  extenfion  and 
divisibility,  impenetrability,  inertia,  attraction,  mo- 
tion  and  reft.  Our  ideas  of  impenetrability  lefs  cer- 
tain than  we  have  fufpedted.  It  is  highly  probable 
that  the  tangible  particles  of  matter  are  not  in 
contaCt,  but  are  connected  by  mechanical  forces, 
which,  like  gravity,  aCt  at  a diftance.  Theory  of 
Father  Bofcovich. 

Attraction— of  cohefion— of  gravitation.  Mag- 
netic and  eleCtric  attraction  and  repuliion.  Attrac- 
tion of  coheiion  particularly  conhdered.  Various 
instances  of  this  force.  Dr.  Hamilton’s  theory  of 
the  action  of  capillary  tubes  confidered  objections 
to  it.  This  force  extends  to  a very  fmall  diltance 
between  the  particles  of  bodies.  Chemical  attraction 
or  affinity  illuftrated  by  experiments. 

Of  motion  and  its  affeCtions^  viz.  velocity  and 
momentum.  Laws  of  motion.  Attraction  of  gra- 
vitation,— increales  inverfely  as  the  Square  of  the 
diftance.  Of  the  defeent  of  bodies, — uniformly 
accelerated  bv  the  force  of  gravity.  The  Space 
de Scribed  by  falling  bodies  is  as  the  Square  ol  the 
time,  from  the  beginning  of  the  fall.  The  force  ot 

gravity 
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gravity  not  the  fame  in  all  parts  of  the  earth.  Cen- 
trifugal force  of  bodies, — greateft  at  the  equator. 

Gravitation  not  confined  to  the  earth,  but  extends 
to  the  planets. 

Of  the  mechanical  powers,  viz.  the  lever,  wheel 
and  axle,  pully,  inclined  plane,  wedge,  ferew.  No 
real  gain  in  force  by  mechanical  contrivances,  the 
power  being  only  applied  more  conveniently ; for 
what  is  gained  in  power  is  loft  in  time.  Perpetual 
motion---impoffible.  Of  the  center  ©f  gravity  ; 
line  of  direction.  Rolling  bodies.  The  double 
cone  and  cylinder.  Of  pendulums  ; their  vibration 
in  a cycloid.  Of  projectiles.  Theory  of  Gunnery, 
of  little  ufe  for  directing  the  practice.  Obfervations 
on  wheel  carriages. 


SECT.  II. 

OF  ELECTRICITY. 

Hiftory  of  Electricity.  Attraction  and  repul- 
fion.  Spark.  Of  conductors  and  eleCtrics.  Of  the 
eledtrical  machine.  Phenomena  of  elCtrified  con- 
ductors. Pofitivc  and  negative  eleCtricity.  Many 
of  thofe  eleCtric  phenomena  which  are  generally 
thought  to  depend  on  repulfion  do  really  depend  on 
attraction.  Directions  for  ufing  the  elcCtrical  ma- 
chine 
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chine.  Imparted  or  communicated  eleftricity.  In- 
fulation  of  bodies.  Theory  of  electricity.  Hypo- 
thefis  of  Dr.  Franklin.  Charged  eleCtrics.  Leyden 
phial;  accumulation  of  electricity  in  it.  EleCtric 
fhock.  EleCtrical  battery.  The  force  of  the  fhock 
in  glafs  of  the  fame  thicknefs,  proportional  to  the 
quantity  of  coated  furface.  Experiments  for  deter- 
mining the  velocity  of  the  eleCtric  fluid-inconclufive. 
Nature  of  the  electric  fluid, — not  the  fame  with 
heat, — molt  probably  a fluid  fui  generis.  Drawing 
fparks — depends  on  the  air  being  charged.  Lumi- 
nous points  and  pencils  of  light.  Star.  Though 
the  fpark  appears  a long  extended  line,  yet  it  is 
probable  that  the  electric  fluid  proceeds  in  a feperate 
and  nearly  globular  body.  Of  electrometers.  Of 
the  electrophorus;  theory  of  it;  its  force  recovered 

bv  itfelf. 

* 

EXPERIMENTS. 

i The  electrified  cork  ball  electrometer.  2. 
The  animated  feather.  3.  Attraction  and  repulfion 
of  light  bodies,  with  the  dancing  figures.  4.  The 
electrical  flafh,  between  two  metallic  plates.  5.  In- 
flammable fpirits  and  other  combuftible  bodies  fired 
bv  electricity.  6.  The  aurora  borealis  imitated. 
y.  The  card  pierced  by  electricity.  8.  Gunpowder 
fired.  9.  A jar  difeharged  filently.  10.  The  Elec- 
tric 
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t.ic  fly  ii.  The  electrified  cotton.  12.  The  Elec! 
trified  capillary  fyphon.  13.  The  fpider,  feemingly 
animated  by  electricity.  14.  The  illuminated  tube 
and  plate.  15.  The  magic  picture.  16.  Melted 
wax  electrified.  17.  The  electrical  piflol.  18:  Lu- 
minous fpark.  19.  Electric  bells. 

Of  electricity  without  evident  friction--inRanc- 
ed  in  evaporation,  combuRion,  melted  fulphur,  filk 
Rockings,  tourmalin. 

NATURAL  ELECTRICITY. 

The  torpedo ; its  furprifing  properties  depend 
upon  electricity  : Mr.  Walfh’s  theory  of  it.  The- 
ory of  thunder  and  lightning.  Identity  of  lightning 
and  electricity  proved  by  Dr.  Franklin.  Sig.  Volta’s 
theory  of  the  manner  in  which  clouds  become  elec- 
trified. Of  the  found  produced  by  lightning.  Sheet 
lightning  generally  inoffenfive : zig-zag  more  dan- 
gerous: that  which  appears  in  the  form  of  balls 
moR  fo.  Seeming  omniprefence  of  lightning. 
Method  of  afeertaining  the  diRance  of  thunder. 
Protection  from  the  dangerous  effects  of  lightning. 
Conductors — pointed  and  blunt.  Of  perfonal  fecu- 
rity.  Many  other  atmofpherical  phenomena  depend 
upon  electricity;  fuch  as  aurora  borealis,  fhooting 
Rars,  balls  of  fire,  ignus  fatuus,  water  fpouts,  and 
frequently  earthquakes. 


MEDICAL 
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MEDICAL  ELECTRICITY. 

Method  of  adminiftenng  it.  In  what  difcafe* 
to  be  ufed.  Animal  Electricity.  Principal  facts. 
Experiments  with  zinc  and  tinfoil. 


SECT.  HI. 

OF  MAGNETISM. 

The  fubject  little  known.  Hiftory  of  the 
loadftone.  Magnetifm  was  thought  to  be  confined 
to  iron  and  Reel,  but  it  now  appears  that  nickel 
when  purified  from  iron,  becomes  more  magnetic. 
Artificial  magnets  preferable  to  natural  ones.  Lead- 
ing facts.  i.  A magnet  arranges  itfelfin  a deter- 
minate pofition.  Poles.  2.  A bar  of  iron  which 
has  flood  a long  time  in  a horizontal  pofition 
becomes  magnetic.  Mariner’s  compafs.  Different 
degrees  of  magnetifm  difeovered  by  experiment. 
The  difilmilar  poles  of  two  magnets  attract  each 
other,  and  their  fimilar  poles  repel  each  other. 
Strength  of  a magnet  greateft  at  the  poles, — proved 
by  its  fupporting  the  greateft  weights  from  thence; 
"by  an  experiment  with  iron  filings  by  the  dipping 
needle.  Courfe  of  the  fluid  fhewn  by  experiments. 
Dip  of  mariner’s  needle.  Magnetifm  communicated 
to  iron.  Directions  for  making  artificial  magnets.; 
Magnetifm  fooneft  acquired  and  loft  by  loft  fteel ; 
moft  llowly  by  hard.  Magnetifm  exerted  through 

all 
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all  fubdances  except  iron.  Magnetic  attraction  and 
repulfion  decreafes  as  the  didance  increafes.  Reafon 
of  the  dip  of  the  needle.  Variation  of  the  compafs 
— not  condant.  Variation  different  in  different 
latitudes. 

« 

At  London  the  variation  before  the  vear  1657, 
was  ead.  In  that  year  there  was  no  variation.  In 
the  year  1665,  1 deg.  22  min.  wed.  A.  D.  168  g , 
4 deg.  30  min.  W.  A . D.  1700,  8 deg.  W.  A.  D. 
1744,  14  deg.  50  min.  W.  A.  D.  1776,  21  deg. 
47  min.  W. 

At  Paris,  before  A.  D.  1666,  the  variation  was 
ead.  in  that  year  there  was  none.  A.  D.  s 670,  1 
deg.  30  min.  W.  A.  D.  1700,  8 deg.  12  min.  W. 
A.  D.  1776,  19  deg.  45  mm.  W. 

Diurnal  variation.  Needle  didurbed  by  the 
aurora  borealis.  Dr.  Halley’s  theory  of  the  variati- 
on of  the  compafs.  Theory  of  Aipinus.  Walker’s 
theory.  Theory  of  diurnal  variation.  Pomifcuous 
experiments.  Similarity  of  electricity  and  magnet- 
ifm  pointed  out.  The  magnetic  as  well  as  the  elec- 
tric fluid  prefers  a (horter  conductor  to  a longer, — 
proved  by  a curious  experiment.  Animal  magnetifm. 


PNEU- 


rev  . 
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SFCT.  JV. 

PNEUMATICS. 

r IP  . — Proofs  of  its  materiality ; of  its  weight; 
Snecifc  gravity: — preffure  arriling  from  the  weight 
of  air,  equal  to  near  : 5 pounds  on  a fquare  inch. 
Rife  of  water  in  pumps  and  fyphons.  Toricellian 
experiment.  Barometer :--connection  between  the 

j- 

height  of  the  barometer  and  the  weather.  IV'ethcd 
of  determining  the  height  of  mountains.  Defcrip- 
tion  of  the  air  pump.  Air  weighed.  Pre'Ture  of 
the  air  proved  by  its  breaking  a bladder  ;--by  the 
doub’e  transfer; — the  Magdeburg  hemifpheres;-the 
fountain  in  vacuo ; — by  its  forcing  air  and  mercury 
through  the  pores  of  wood.  Common  pump  illus- 
trated by  a model.  Refinance  of  air  ;--reafon  why 
a'i  bodies  do  not  fall  equally  quick  : — a guinea  and 
a feather,  in  an  exhaufled  receiver,  fall  together. 
Mills.  Cork  and  lead  balanced. 

Spring  of  the  air  equal  to  the  preflure  ; — proved 
bv  a variety  of  experiments  ; particularly  by  its  fup- 
porting  a column  of  air,  of  the  fame  height  with  the 
barometer; — by  the  half  exhauded  bladder; — the 
bolt  head  and  bottle — fountain  by  the  fpring  of  the 
air  ;--b’adder  glafs  ; — and  by  its  being  able  to  raile 
great  weights. 

Spring  of  air  increafed  by  heat; — fl.cwn  by  the 
two  glafs  bails  connected  by  a tube.  1 he  air  may  be 

condenied 
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condenfed  as  well  as  rarifed.  Condenfing  fvrings 
Fountain  by  condenfed  air;— plays  wirh  a number  of 
beautiful  jets.  Experiments  with  the  air  gun.  A- 
nalyfis  of  atmofpheric  ah 

Chemical  properties  of  different  airs  ; particularly 
fixed  air,  or  carbonic  acid  gas,  oxygen  gas  or  de- 
phlogidicated  air  ; hydrogen  gas.  or  inflammable  air, 
&c.  Nature  of  rcfpi'ation.  Effect  of  vegetables  in 
purifying  the  atmolphere  owing  to  their  decompofing 
water.  View  of  modern  chemidry  : its  application 
to  medicine  and  agriculture.  T henry  of  the  winds  : 
Dr.  Halley’s  unfatisfacton  : that  lately  puhlifhed  by 
Dr.  Darwin  accounts  verv  well  for  mo  ' cf  the  phe- 
nomena. Undulation  of  the  air.  Sound.  Mufical 
found.  Theory  of  mufic, 

stcf. , r.  . ■ 

Hydrodatics  and  Hydraulics. 

The  preffure  of  fluids  proved  to  be  as  their 
depth,  without  regard  to  its  dire. "lion.  The  h/dro- 
ftatic  parodox,  or  the  preffure  of  a fluid  proved  to 
be  as  its  altitude,  without  any  regard  to  its  quantity. 
A folid  immerfed  in  a fluid  lofes  a certain  part  of  its 
weight.  The  theory  of  the  hydroflatic  balance, 
or  the  method  of  finding  the  fpecific  g avity  of 
different  folids,  whatever  miy  he  their  form.  -Hy- 
drometer. Method  of  difeovering  the  fpecific  gra- 
vity of  fluids,  flrength  of  Ipiritd,  6cc.  'i  he 
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The  principles  of  hvdroftatics  illuftrated  by 
Faux’s  figures.  Theory  of  the  fvphon.  Tantalus’* 
cup.  Intermitting  fprings  explained.  Pumps  — 
common,— forcing,— De  la  Hire’s,— Taylor’s,  which 

is  now  ufed  in  the  Britifh  navy. Thefe  different 

kinds  of  pumps  illuflrated  by  working  models. 


SECT.  VI. 

OPTICS. 

Nature  and  properties  of  light.  Inflexion.  Re- 
fraction. Reflection.  Ray  of  light.  EffeCt  of  light 
on  vegetables.  Impreffion  on  the  optic  nerve  remains 
fome  time.  Medium.  Denfity  of  light  inverfely 
as  the  fquare  of  the  diflance  from  the  radiant  body. 
Angle  of  incidence  always  equal  te  the  angle  of 
reflection.  The  fine  of  the  angle  of  incidence  is  in 
a conftant  ratio  to  the  fine  of  the  angle  of  rcfraCtion. 
Different  rcfrangibility  of  the  rays  of  light.  Newton’s 
theory  of  colours.  Theory  of  the  rainbow.  Di- 
vergent, convergent,  and  parallel  rays.  An  objeCt 
always  appears  fituated  in  the  place  from  whence 
the  rays,  whether  refraCted  or  reflected,  leem  lait  to 
diverge. 

DIOPTRICS. — RefraCtion  through  plane  and 
fpherical  furfaces  through  glaffes. — lenl'es,  con- 

vex, concave,  plano-convex,  and  concave,  double 
convex  and  concave,  menil'cus.  Method  of  finding 
the  foci  of  different  lenl'es.  CATOPTRICS 
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CATOPTRICS. Theory  of  mirrors,  plane, 

convex  and  concave. 

( . 

VISION.— -Defcription  of  the  eye  : progrefs 
of  the  light  through  the  eye  : formation  of  the 
pidure  at  the  bottom : connexion  of  this  with 

vifion.  Seat  of  vifion.  Defers  of  vifion.  Long 
and  fhort  fight.  Squinting.— their  remedies. 

Single  and  double  vifion.  Vifion  by  means  of  glaf- 
fes.  Apparent  magnitude.  Field  of  vifion.  Bright- 
nefs. 

OPTICAL  INSTPvUMENTS. — Camera  ob- 
lcura.  Microfcopes,  fingle  and  compound.  Burn- 
ing  glaffes.  Telefcopes ;— refrading,  aftronomical, 
day;  Dollond’s.  opera  glafs.  Refleding  telefcopes, 
Gregorian,  Newtonian. 

SOLAR  MICROSCOPE— Variety  of  finall 
objeds  magnified  by  it ; fuch  as  farina,  animalculae 
in  fluids,  mites,  the  pores  of  wood,  pith,  &c. — the 
image  of  a flea,  when  magnified  by  this  inftrument, 
will  generally  meafure  ten  or  twelve  feet.  The 
face  and  lpots  of  the  lun  (if  any)  exhibited.  The 
circulation  of  blood  in  fmall  animals  ; and  the  crys- 
tallization of  falts  fhewn. 

The  nature  of  vifion  is  illuftrated  by  a beautiful 
artificial  eye,  exadly  relembling  the  natural  one;  and 
by  models  of  long,  fhort,  and  good  fighted  eyes. 

The 
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The  nature  of  telefcopes,  microfcope*,  &rc,  is 
fhewn  by  models,  in  which  the  rays  of  light  are 
reprefented  by  filk  firings  ; by  which  means  this 
branch  of  fcience  is  rendered  perfectly  plain  to  thofe 
who  have  notfo  much  as  thought  on  the  fubject. 


f SECT  FIL 

ASTRONOMY. 

Antiquity  of  this  fcience:  its  utility  :--infpires 
US  with  the  molt  fublime  ideas  of  the  creator. 
Spherical  figure  of  the  earth  proved  from  the  voyages 
of  the  celebrated  circumnavigators.  Sir  Francis 
Drake,  Lord  Anfon,  and  Captain  Cook  j from  the 
appearance  of  diflant  objects  at  fea  ; from  the  fha- 
dow  of  the  earth,  during  an  eclipfe  of  the  moon. 

The  earth’s  roundnefs  no  more  affected  by  the 
largeff  mountains,  than  the  roundnefs  of  a common 
globe  by  the  duff  thrown  upon  it.. 

SOL  AR  SYSTEM.— -The  fun  is  a large  body, 
placed  in  the  midft  of  an  immenfe  fpace,  having  feven 
planets  moving  round  him,  viz.  Mercury,  Venus,  <■ 
the  Earth,  Mars,  Jupiter,  Saturn,  and  the  Georgium- 
Sidus,  or  Herfchell -explained  by  means  of  the 
globes,  orrery,  6cc. 


A Table 


A Table  of  the  folar  fyftcm. 

NAMi-S  I Diftance  from  I Diameter  Time  of  Diurnal  INumbei 
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N©  fuch  thing  as  abfolute  up  and  down  ; but 
only  relatively  fo.  Gravity  attracts  bodies  in  lines 
tending  to  the  center  of  the  earth.  Towards  the 
center  of  the  Earth  we  therefore  call  downwards, 
and  from  it,  upwards,  in  every  part  of  the  world. 
The  orbits  of  the  planets  are  not  all  in  the  fame 
plane.  Nodes:  not  circular  but  eliptical,  having  the 
fun  in  one  focus,  fecondary  planets.  Moons,  or 
Satellites : Saturn’s  ring:  the  planets  are  all  opake 
bodies,  fhining  by  the  light  of  the  fun  which  thev 
reflect.  Proofs  that  the  different  planets  move  round 
the  fun. 

Annual  and  diurnal  rotation  ; how  afeertained. 
Comets.  Change  of  feafons  accounted  for,  and  illus- 
trated by  Fergufon’s  paradox.  The  globes  and  orrery 
Phafes  of  the  moon.  Harveff  moon.  Ecliples. 
Velocity  of  light.  Caufes  of  the  planetary  motions. 
Of  the  fixed  ffars.  Conjectures  concerning  a 
plurality  of  Worlds.  Method  of  lolving  problems 
on  the  globes.  Improved  globe  and  quadrant.  The 
motions  of  the  planets  round  the  fun,  and  thofe  of 
the  fecondarv  planets  round  their  refpeCtive  prima- 
ries ; the  eclipfes  of  the  planets  and  their  Jatelli- 
ties:  the  phafes  and  telefcopic  appearances  of  the 

moon ; and  a variety  of  celehial  phenomena  exhibit- 
ed on  the  lucernal,  or  portable  Eidouranion,  which 
is  the  nearefl  approach  to  the  magnificent  fimplicity  ^ 
of  nature  that  ever  was  imagined. 

FINIS . 


